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Department of Geography, University of Victoria, Canada
The successful identiﬁ cation and delineation of forest attributes using remote sensing technologies has, over 
the years, been restricted due to a limitation in the dimensionality of the data. We have typically been restricted 
to a single interpretive element, tone, with which to unravel structurally and ﬂ oristically complex environments. 
This has resulted in our employing empirical models to predict structure or to invert complex ecophysiological 
relationships. Recent advancements in remote sensing technologies have allowed us to increase the dimensional-
ity of the data collection thereby increasing the complexity of subsequent extraction of forest attributes.
In 2006 the University of Victoria together with Terra Remote Sensing Inc. (TRSI) in Victoria, British Colum-
bia, collaborated on the development and deployment of an integrated multi-sensor airborne platform (MAP). 
This platform currently has, at its core, a full range airborne imaging spectrometer,  a discrete ﬁ rst and last return 
LiDAR, and digital cameras. These sensors are integrated through a IMU and DGPS. The optimum resolution of 
the spectrometer is 2 metres with 490 bands, while the current LiDAR yields a point every square metre, and the 
digital cameras have a 25 cm ground resolution. A MAP2 system is currently in design. This will be a helicopter-
based platform with a VNIR spectrometer (20 cm 200 spectral channels) and a high frequency LiDAR (up to 250 
KHz).
The advantages of employing the spectrometer and LiDAR are numerous. The high spatial and spectral resolu-
tion of the spectrometer results in a large range in pixel values for a given target. In a forest this results in a drop 
in the signal to noise as one moves down into a canopy towards the forest ﬂ oor. LiDAR data allows us to select 
data that are more consistent and yield higher intensity of reﬂ ected light, thus allowing for a greater classiﬁ cation 
accuracy. The LiDAR data has allowed us to explore both the horizontal and vertical structure of canopies. This 
yields a potential to develop a characterization of the form of the forest and develop inputs into functional mod-
els. The spectrometer gives us an insight as to the function of the forest, both with respect to the species identiﬁ -
cation (structure) as well as health. 
The paper explores the symbiotic relationships between the data from the two sensors focusing on areas where 
one dataset enhances the utility of the other.
